Introduction
Familiarity with user requirements and preferences is a prerequisite for companies and organizations. Engaging users as a part of innovation has been shown to increase company performance across various industries (Edvardsson et al., 2010; tinyurl.com/3exkqua) . Engaging and involving customers and users as co-developers of innovation strengthen that trend; users participate in many ways to develop brands, experiences, designs, marketing strategies, products, and services (Jeppesen and Molin, 2003: tinyurl.com/k2h6o4r; Zwick et al., 2008: tinyurl.com/mp9hxk7). Huizingh (2011; tinyurl.com/kfqyd4l) provides an overview of open innovation and calls for more research on conceptual clarification. Living labs, as an emerging mode of open innovation, have attracted the research community (Almirall and Wareham, 2011; tinyurl.com/lrz3dg2) . Almirall, Lee, and Wareham (2012; timreview.ca/article/603) outline the characteristics of living labs in terms of user involvement, operation in real-life contexts, and publicprivate partnerships. Similar to other innovation networks, living labs have been shown to cover various innovation activities and lead to diverse outcomes (Pittaway et al., 2004: tinyurl.com/mdfaap5; Almirall and Wareham, 2011: tinyurl.com/lrz3dg2; Leminen et al., 2012: timreview.ca/article/602). As one form of open innovation network, living labs contain four types of key actors: users, providers, utilizers, and enablers (Westerlund and Leminen, 2011; timreview.ca/article/489).
Living labs stress the importance of users in innovation activities, and their roles are widening from passive informants into co-creators (Leminen, Westerlund, and Nyström, 2014: forthcoming in Volume 9 (Issue 1) of the International Journal of Technology Marketing; tinyurl.com/mdug2zv). The diversity of roles played by users and other stakeholders reflects the spectrum of living lab networks (Nyström, Leminen, Westerlund, and Kortelainen, 2014: forthcoming in Industrial Marketing Management; tinyurl.com/bwmn2vy) . Furthermore, Previous research on living labs has emphasized the importance of users and a real-life environment. However, the existing scholarly discourse lacks understanding of innovation mechanisms in diverse living lab networks, especially from the perspectives of coordination and participation. This study addresses the research gaps by constructing a framework for analyzing coordination (i.e., top-down versus bottom-up) and participation (i.e., inhalation-dominated versus exhalation-dominated) approaches in living lab networks. The classification is based on a literature review and an analysis of 26 living labs in four countries. Given that inhalation and exhalation dominance have not been discussed previously in the innovation literature, the study provides novel ways for both scholars and managers wishing to exploit or explore innovations in living labs. The framework reveals the opportunities for practitioners of innovation with respect to coordination and participation in living lab networks. The article is organized into three main sections. In the first section, it reviews the theoretical foundations of living labs and discusses coordination approaches in term of two opposing forms of coordination: top-down and bottom-up. Next, it describes the research methodology including data collection and analysis. In the third section, the article summarizes findings and reports on two participation approaches (i.e., inhalation-dominated and exhalation-dominated) to innovation based on the analyzed cases. The article concludes by constructing a framework for understanding innovation in living labs, including the dimensions of coordination approach and participation approach.
Living Labs as Open Innovation Networks
According to Følstad (2008; tinyurl.com/m9wa2dc) In accordance with Westerlund and Leminen (2011; timreview.ca/article/489), this study defines living labs as "physical regions or virtual realities, or interaction spaces, in which stakeholders form public-privatepeople partnerships (4Ps) of companies, public agencies, universities, users, and other stakeholders, all collaborating for creation, prototyping, validating, and testing of new technologies, services, products, and systems in real-life contexts."
Top-down and Bottom-up Approaches
Sabatier (1986; tinyurl.com/l9o9az9) reviewed literature about bottom-up and top-down approaches in public policy making and concluded that the two approaches have different features and are applicable in different situations. To simplify these approaches, a top-down approach is merely led or coordinated to accomplish centralized and official targets, whereas a bottom-up approach operates at the grassroots level and focuses on local needs. Sabatier argues that the bottom-up and top-down approaches often ignore the benefits of their opposite approaches; for example a formal strategy is not described in a bottom-up approach and a topdown approach often ignores the local needs of the many different participants. 
Coordination and Participation in Living Lab Networks
Seppo Leminen 

Seppo Leminen
In the third phase, this study investigated thoroughly each living lab case to describe the coordination approach and compare it to Sabatier's (1986; tinyurl.com/ l9o9az9) typology. In the fourth phase, this study detected previously unknown participation approaches ("inhalation dominated" versus "exhalation dominated") to distinguish innovation in living labs based on case analysis. Finally, this study synthesized the results and concluded by describing the coordination approach and participation approach. Table 3 synthesizes the data analysis process and its phases.
Findings
Based on the analysis, this study developed the framework shown in Figure 1 . The framework forms a matrix of innovation mechanisms in living lab networks and thereby illustrates a coordination approach ("topdown" versus "bottom-up") and a participation approach ("exhalation-dominated" versus "inhalationdominated") with four previously identified types of living lab network options (Leminen et al., 2012;  timreview.ca/article/602). The first dimension is grounded on the coordination of innovation activities or initiatives in living lab networks. Innovation activities take place either through a top-down approach or a bottom-up approach (Sabatier, 1986; tinyurl.com/l9o9az9).
The second dimension is the previously unknown participation approach to innovation, which was detected based on the case analysis. This study distinguishes the participation approach and its two extremes: exhalation dominated and inhalation dominated. The study proposes that the inhalation-dominated innovation approach, or "out-in approach", is initiated and targeted at fulfilling the needs of a driving party by engaging other stakeholders in innovation activities. This approach encourages parties to bring their knowledge, expertise, and resources into the open innovation network. The exhalation-dominated innovation approach, or "in-out approach", does not primarily fulfill a need of the driving actor, but rather the requirements and wishes of other stakeholders. This approach engages stakeholders for collective action in the open innovation network. This study stresses that the "out-in approach" and the "in-out Table 3 . Data analysis process 
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approach" are dissimilar to earlier open innovation concepts of "in-side out" and "out-side in", given that the inside-out concept refers to the commercialization of ideas and technology and the outside-in concept refers to the acquisition and sourcing of external knowledge for a company (Enkel et al., 2009; tinyurl.com/mspeap8) . Figure 1 synthesizes the results from the analysis in living labs. It illustrates four different types of living lab networks and shows the dependencies of coordination and participation approaches in these networks. The framework is considered a key outcome of this study because inhalation-and exhalation-dominated innovation have not been discussed in prior innovation literature.
All four types of living lab networks typically include similar actor roles: user, utilizer, provider, and enabler. However, the networks differ by: i) the driving party (i.e., a living lab stakeholder who leads the innovation activities); ii) coordination of innovation; and iii) participation in those networks. Provider-driven and utilizerdriven living labs are top-down coordinated, which mean that innovation activities are typically directed and controlled from the top downward. In contrast, user-driven and enabler-driven living labs are characterized by bottom-up coordination of the development, creation, and validation of ideas at the grassroots level.
Both provider-driven and enabler-driven living labs were associated with exhalation dominance as their participation approach, which is the second outcome of this study. A provider-driven living lab (i.e., model 1, as depicted in the top-left corner of Figure 1 ) has multiple tasks. The living lab is used, for example, to offer services to the utilizers, to offer solutions to the needs of other stakeholders, or to educate students as a part of research project in living labs. The following quotes from the interviews exemplify the exhalation-dominated approach.
As the CEO of a provider-driven living lab in Finland Figure  1 ) collects development needs from the region, its associations, its occupants, and its user communities; in other words, it follows a bottom-up approach. It also offers to provide outcomes for these needs, and is therefore exhalation dominated. Typically, an enabler-driven living lab creates activities to serve and improve living conditions of citizens and communities in a geographically restricted area. For instance, the Director of an enabler-driven living lab in Spain described:
" The analysis of this study links utilizer-driven and userdriven living labs to the inhalation-dominated approach to participation, which is the third key result of this study. Both provider-driven and enabler-driven were associated with exhalation dominance in the participation approach.
In a utilizer-driven living lab, innovation activities are typically directed, controlled, and initiated from the top downward, and follow an exhalation-dominated approach, and the innovation activities are conducted to meet the needs of the utilizers. In other words, a utilizer typically uses a living lab as a mechanism and resource spring to develop and create new ideas, concepts, or prototypes or to validate and test concepts, products, and services. Consider the following quote from a Project Manager from a utilizer-driven living lab in Finland:
" In contrast, a user-driven living lab is based on an assumption that development needs come from individual users or a user community (i.e., bottom-up), and results or findings of innovation activities are delivered for the need of the users or user community (i.e., inhalation-dominated). A user-driven living lab (i.e., model IV, as depicted in the bottom-right corner of Figure 1 
Conclusion
This research focused on understanding the coordination and participation approaches in living lab networks. The study highlighted three main results. First, the study introduced a framework in the form of an innovation-mechanism matrix to identify and analyze distinct living lab networks. The framework was grounded on two dimensions: coordination approach ("topdown" versus "bottom-up") and participation approach ("inhalation-dominated" versus "exhalationdominated"). Inhalation and exhalation dominance have not been discussed in prior innovation literature. These two approaches are important for living lab research: coordination and participation approaches enable researchers to distinguish different types of living lab networks, which is still an under-researched topic in the domain of living labs. This study also propose that coordination and participation approaches may have broader applicability for other forms of open innovation, where the current classification literature (e.g., Bogers and West, 2010: tinyurl.com/ba3gg3x; Dahlander and Gann, 2010: tinyurl.com/chacrs9; Huizingh, 2011: tinyurl.com/kfqyd4l) does not cover these approaches. Second, the provider-driven and enabler-driven living labs are identified exhibit exhalation dominance in their participation approach. Third, the utilizer-driven and user-driven living labs are associated with inhalation-dominance in their participation approach.
This study addressed four previously identified types of living labs (cf. Leminen et al., 2012 ; timreview.ca/article/ 602) and explained their coordination and participation approaches using empirical data from a number of living labs as evidence. For managers, the study provides a framework -a practical tool -for depicting different living lab approaches. The results enable managers to pursue innovation development with open innovation communities by focusing on the variety of coordination and participation approaches in diverse open innovation networks.
There are always limitations in research. Extensive data was collected from a number of actors and living labs, but the interviews only covered a limited number of labs over a short time span. Prior research on living labs proposes the need for iterative initiatives (e.g., Schuurman et al., 2011; tinyurl.com/lj39xsk) . Therefore, it would helpful expand the duration of the study and include multiple projects and initiatives within each living lab. Acknowledging these limitations, this study calls for more research on the longitudinal perspective of living labs and other open innovation networks. More specifically, new research questions may be articulated: "Can a different actor drive innovation in a subsequent case at the same living lab?"If so, how does a change of the driving actor affect the coordination and participation approaches to innovation?
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